Evidence that the limb bud ectoderm is required for survival of the underlying mesoderm.
The limb forms from a bud of mesoderm encased in a hull of ectoderm that grows out from the flank of the embryo. Coordinated signaling between the limb mesoderm and ectoderm is critical for normal limb outgrowth and patterning. The apical ectodermal ridge (AER), found at the distal tip, is a rich source of signaling molecules and has been proposed to specify distal structures and maintain the survival of cells in the underlying distal mesoderm. The dorsal and ventral non-AER ectoderm is also a source of signaling molecules and is important for dorsal-ventral patterning of the limb bud. Here we determine if this ectoderm provides cell survival signals by surgically removing the dorsal or ventral ectoderm during early chicken limb bud development and assaying for programmed cell death. We find that, similar to the AER, removal of the dorsal or ventral non-AER ectoderm results in massive cell death in the underlying mesoderm. In addition, although a re-epithelialization occurs, we find perturbations in the timing of Shh expression and, for the case of the dorsal ectoderm removal, defects in soft tissue and skeletal development along the proximal-distal axis. Furthermore, ectoderm substitution experiments show that the survival signal produced by the dorsal limb ectoderm is specific. Thus, our results argue that the non-AER ectoderm, like the AER, provides a specific survival signal to the underlying mesoderm that is necessary for normal limb development and conclusions drawn from experiments in which the non-AER ectoderm is removed, need to take into consideration this observation.